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SPECIFICATION 

1. Title of the Invention 

A method for fabricating a semiconductor device 

2 . Claim 

A method for fabricating a semiconductor device 
comprising: a step of sequentially overlaying a silicon thermal 
oxide film, a CVD nitride film and gate polysilicon on a 
semiconductor substrate , and etching the gate polysilicon until 
a part of the silicon thermal oxide film is exposed, thereby 
obtaining varied thicknesses of the CVD nitride film; and 
implanting impurities into the semiconductor substrate for 
forming source/drain diffusion layers in a manner that impurity 
distributions of the diffusion layers are varied with respect 
to a channel direction of a MOS transistor. 

3. Detailed Description of the Invention 
(Technical Field) 
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The present invention relates to a method for fabricating 
a semiconductor device adapted to prevent channel shorting, 
punchthrough and the like . 
(Prior Art) 

The conventional MOS transistor employs a silicon thermal 
oxide film as a gate insulating film and polysilicon as a gate 
electrode. In addition, the conventional MOS transistor uses 
a homogeneous silicon thermal oxide film in the implantation 
of ions for source/drain formation. When this structure is 
used for forming the source/drain diffused layers , source/drain 
impurities are diffused deep into a channel region of the MOS 
transistor so that VT (threshold voltage) shift, punchthrough 
and the like occur because of a short channel effect of the 
MOS transistor. 

The avoidance of the aforesaid phenomena associated with 
this structure dictates the need for increased steps of ion 
implantation at high energy, and techniques for controlling 
impurity concentrations in the substrate and the like , resulting 
in more complicated techniques of semiconductor fabrication. 
(Object of the Invention) 

The invention is directed to solution to the above drawback 
and has an object to provide a method for fabricating a 
semiconductor device capable of preventing the channel shorting , 
punchthrough and the like . 
(Constitution of the Invention) 



The method for fabricating a semiconductor device 
according to the invention includes the steps of: sequentially 
overlaying a silicon thermal oxide film, a CVD nitride film 
and gate polysilicon on a semiconductor substrate; etching the 
gate polysilicon until a part of the silicon thermal oxide film 
is exposed, thereby obtaining varied thicknesses of the CVD 
nitride film; and implanting impurities into the semiconductor 
substrate for forming source/drain diffusion layers in a manner 
that impurity distribution of the diffusion layers are varied 
with respect to a channel direction of a MOS transistor. 
(Embodiment) 

A method for fabricating a semiconductor device according 
to an embodiment of the invention will hereinbelow be described 
with reference to the accompanying drawings. Figs . 1 to 5 
illustrate a procedure taken by the embodiment hereof. 
Referring to Figs . 1 to 5 , a semiconductor substrate is indicated 
at 1; a silicon thermal oxide film at 2; a CVD nitride film 
at 3; gate polysilicon at 4; a resist at 5; impurities for 
source/drain formation at 6; source/drain diffusion layers at 
7 and 8; and an extension width of the CVD nitride film toward 
source/drain regions at A. 

Fig. 1 shows a portion defining an active region of a 
MOS transistor, where the silicon thermal oxide film 2, CVD 
nitride film 3 and gate polysilicon 4 are overlaid on the 
semiconductor substrate 1 . 



Next, the resist 5 is formed on the gate polysilicon 4 
by the photolithographic technique, as shown in Fig. 2. 

Using the resist 5 as mask, the gate polysilicon 4 is 
etched by the CF4 plasma etching technique. At this time, as 
shown in Fig. 3, the gate polysilicon 4 is etched until the 
silicon thermal oxide film 2 is partially exposed. 

At completion of this process, there is obtained a 
structure wherein the CVD nitride film 3 is so left as to define 
the width A as shown in Fig . 3 . 

Next, referring to Fig. 4, ions of the impurities 6 for 
source/drain formation are implanted. At this time, the depth 
of ion implantation into the semiconductor substrate is 
determined by an energy at which the ions are implanted, an 
impurity concentration and a mask film thickness. Therefore, 
if the implanting energy and impurity concentration are constant , 
there may be formed a source/drain diffusion layer 7 having 
a similar impurity distribution to that obtained by the 
conventional technique and a shallower impurity layer 8 than 
the source/drain diffusion layer 7, as shown in Fig. 4. 

In order to activate the impurities implanted in the 
semiconductor substrate 1 by the ion implantation, the 
subsequent step performs high- temperature anneal, thereby 
establishing impurity distributions, as shown in Fig. 5, in 
the vicinity of a channel of the MOS transistor. 

As described with reference to the first embodiment, the 



source/drain diffusion layers have different impurity 
concentration distributions with respect to the channel 
direction of the MOS transistor, which provide a structure to 
prevent the impurities from being spread in the channel direction . 
This is advantageous in that the avoidance of ( 1 ) the channel 
shorting, (2) punchthrough and the like, which is prerequisite 
for the implementation of a minute MOS transistor, can be easily 
achieved by the CVD and CF4 plasma etching techniques which 
are conventionally used for semiconductor fabrication. 
(Effects of the Invention) 

The invention is adapted to vary the impurity 
distributions of the source/drain diffusion layers with respect 
to the channel direction of the MOS transistor, in contrast 
to the conventional techniques for fabricating MOS transistors 
based on the V.LS.I technique requiring fine processing 
techniques. Hence, the invention offers merits of preventing 
the channel shorting, punchthrough and the like. 
4. Brief Description of the Drawings 

Figs. 1 to 5 each illustrate a step of a procedure for 
fabricating the semiconductor device according to one 
embodiment of the invention. 
1: SEMICONDUCTOR SUBSTRATE 
2: SILICON OXIDE FILM 
3: CVD nitride film 
4 : gate polysilicon 
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5: resist 

6: impurities for source/drain formation 
7,8: source/drain diffusion layers 

A : extension width of CVD nitride film toward source/drain region 
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